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- Chapter 1. Total Synthesis of Arylnaphthalene Lactones 
   Arylnaphthalene lactone natural products are plant-derived lignan compounds that have a wide 
range of biological properties. The simple structure having 17 carbons main body of arylnaphthalene 
lactones can be used as a template for lead compounds in the development of new drugs that are 
derived from natural products. These natural lignans have been efficiently prepared by numerous 
synthetic strategies. However, it have been limited to afford arylnaphthalene lactone natural products 
derivatives that have sensitive functional groups on the aryl moiety. In this research, we have 
demonstrated a new synthetic approach for the preparation of the naphthalene lactone skeletons by 
employing the Hauser‒Kraus annulation, and successfully synthesized various biologically active 9 
arylnaphthalene lactone natural products. 
 
- Chapter 2. Total Synthesis of Pactalactam 
Pactalactam, with a densely functionalized aminocyclopentitol core featuring six contiguous 
stereogenic centers, was isolated from a fermentation broth of Streptomyces pactum var. pactum as a 
minor component in 1980. Pactamycin, a major component of the above culture broth, has a wide 
range of biologically attractive properties and a unique chemical structure. However, its development as 
a clinical drug was curtailed due to its broad and potent cytotoxicity. Therefore, the synthesis of 
pactalactam an imidazolidinone-type pactamycin analog, has focused on the development of new 
synthetic strategy, and securing biological research data and chemical information. The cyclopentane 
framework was obtained by means of ring-closing metathesis (RCM) and aldol coupling with 
L-threonine-derived optically active oxazoline. The key steps were the substrate-controlled 
stereoselective aziridination and the regioselective aziridine ring-opening by azide for the construction 
of three-continuous amino groups, face-selective dihydroxylation, and addition of methyl anion on the 
octa-substituted cyclopentane core. Finally, reductive oxazoline ring-opening reaction, construction of 
the imidazolidinone moiety, 3-acetylphenyl group introduction by Cu-catalyzed C-N bond formation, 
primary alcohol-selective acylation and sequential deprotection gave reported structure of pactalactam. 
Furthermore, the existence of pactalactam in culture broth of pactamycin-producing Streptomyces sp. 
was revealed by comparison of synthetic sample. 
 
